Spontaneous caloric restriction associated with increased leptin levels in obesity-resistant αMUPA mice.
αMUPA mice carry as a transgene the cDNA encoding urokinase-type plasminogen activator, a member of the plasminogen/plasmin system that functions in fibrinolysis and extracellular proteolysis. These mice spontaneously consume less food when fed ad libitum and live longer compared with wild-type (WT) control mice. αMUPA mice are obesity resistant and they share many similarities with calorically restricted animals. However, extensive metabolic characterization of this unique transgenic model has never been performed. Metabolism of αMUPA mice was analyzed by measuring hormone, lipid and glucose levels in the serum, as well as gene and protein expression levels in the liver, hypothalamus and brainstem. αMUPA mice were found to be leaner than WT mice mainly because of reduced fat depots. Serum analyses showed that αMUPA mice have high levels of the anorexigenic hormones insulin and leptin, and low levels of the orexigenic hormone ghrelin. Analyses of brain neuropeptides showed that the transcript of the anorexigenic neuropeptide Pomc is highly expressed in the brainstem, whereas the expression of the orexigenic neuropeptides Npy, Orexin and Mch is blunted in the hypothalamus of αMUPA mice. In addition, adenosine monophosphate (AMP)-activated protein kinase (AMPK) levels were higher in the liver and lower in the hypothalamus, thus promoting simultaneously central reduction in appetite and peripheral loss of fat. The levels of SIRT1 were low in the liver, but high in the hypothalamus, a feature that αMUPA mice share with calorically restricted animals. Taken together, αMUPA mice exhibit a unique metabolic phenotype of low-calorie intake and high leptin levels, and could serve as a model for both spontaneous calorie restriction and resistance to obesity.